Extracellular ATP-dependent upregulation of the transcription cofactor LMO4 promotes neuron survival from hypoxia.
Extracellular ATP is elevated by transient ischemia and is a potent signaling molecule in the central nervous system. ATP promotes neuron survival from serum starvation by activating P2Y purinergic receptors. ATP also activates IL-6 production and phosphorylation of Stat3 that promotes neuron survival. The transcription cofactor LMO4 is a positive mediator of IL-6/Stat3 signaling. Here, we found that LMO4 and the pro-survival factor cIAP2 (cellular inhibitor of apoptosis protein 2) are rapidly upregulated in neurons exposed to elevated extracellular ATP. Blocking LMO4 upregulation using siRNA in F11 cells blunted cIAP2 upregulation and abolished the early protective effect of ATP. Similar results were obtained using primary cortical neurons from LMO4 null mice, suggesting that LMO4 is required for ATP to protect neurons from hypoxia-induced apoptosis. Whereas increased Stat3 phosphorylation occurs after LMO4 and cIAP2 induction, the rapid upregulated phosphorylation of ERK and CREB may account for increased LMO4 and cIAP2 by ATP. ATP signaling through ERK and CREB activated LMO4 promoters and ERK activation increased LMO4 protein stability in F11 cells. Taken together, our studies reveal that LMO4 is a rapidly induced downstream effector of ATP signaling that promotes neuron survival from hypoxia.